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Abstract of JP1 1313045 

PROBLEM TO BE SOLVED: To efficiently 
arrange an optical signal and to make an 
optical communication system large in 
capacity in the case of using a band around a 
zero-dispersion wavelength of an optical fiber 
by making each wavelength of plural signal 
lights that is subjected to wavelength 
multiplexing shorter or longer than the zero- 
dispersion wavelength of the optical fiber and 
also making each adjacent wavelength interval 
natural number times as long as a prescribed 
wavelength or frequency. 
SOLUTION: A guard band 5 of certain fixed 
with is provided from zero-dispersion 
wavelength &lambda 0 and signal light is 
arranged outside the band 5, being closer to a 
long wavelength side 6 than the wavelength 
&lambda 0 here. That is, each wavelength is 
selected so that each wavelength of n pieces 
of signal lights (channels) to be subjected to 
wavelength multiplexing can be longer than 
the &lambda 0 of an optical fiber and also the 
wavelength is selected so that the wavelength 
interval of each adjacent signal light natural 
number times as long as a prescribed 
frequency or wavelength. For instance, if the 
prescribed frequency is 50 GHz and the 
adjacent wavelength interval (channel interval) 
is three times longer than it, i.e., 150 GHz, the 
interval of each wavelength becomes an equal 
interval. 
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[MfltftoftH] 

fe{4«ia»«) m&fex'b &ztm 

fclWSi:'**, M**l~M**3Wvf*u&»l«fciE 

&n^mw.%$>m.ix%7 ta A'^asKfcAWs* 

mvft&Jimb, 
imzmtmbzztci. 

ms&ztix^&zbzimb-ti. immmw. 
m^ta^mb. 

%mmm&wkx.x%-7 r a ^mmizxatz-t 



■t 3i^«o«atas*#a*<«WES*i-cv^ £ t tmb 
mmm.. 

im$%9 ] mmcomgmmmmmx'biz b 
imtb-ri, mm6^-mm8^-rti^imzMi 

imm i o ] mzco&mcommmmx'&z 

tzimammnm. 

imm 111 367r-f *Gamipi>5ttitthmA 

fommi-mmmmb . 

[m$9 12] 3t7 r a rtmHtMsattim.* 

mm^z zti?timHz%L%nm%zmwiimz 

mftmtm&m.*&b. 

mmm s jut*®** * -eft^fiwt*-* munxst 

mmbz*%i.x%z>%,%mmmzi5^x . 

•co6ii:$wa4:-f* % mam.. 

imm 13] r a >*imm*t>%iit zytm 

mm*T* zti?tfK\ ^zmg&m&mwm^z 

&mm-tmmm^b. 

tzum%wuz*>>). ao, mv&omgcom&m 
>m?&xoi<z®&i}j\x^z>zbm®b?&, its 

b*¥t®b-ri. mmi l^-mmi 
miztmnx&mim. 

i mm 1 5 ] wi<r>mikCDmmmwfflimx'$> h 

Z b ZWkb-tl . n«3S 1 1 1 3 ov^-fit* 1 

ia(clE«<WK3WIIM. 
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mm.. 

mmmtm? r a ^imm^m^^m^x o t ft 

mm^mmtytmmmm^a^x , 

[ 1 9 ] mmm^mmmx-*> t z 

; fc (c j: ->x*ti?tiKwzm%0)m&m«?>fi*Ht 

mm. 

i t te J: -> X tixZtim *fctt**>JWr h ffltoflW* 

zbizx -5 x <tti**isv h S&wfi-t* 

mntotift&nmm&izx^x . 



[ mm. 2 4 ] «frie^#^^)faRi* { ^faR5T'& & £ 

fcfctfafc-f*. »*82 1-HS*Jl2 3<0Vvtffu&»i 

imxm 5 ) mwmmmhmmmkx'hh 

ZbHmbtZ. K$Jg2 l-IS*fl2 3<ov^*> 
( M$Jg 2 6 ] ttj&fffcS *l£5V HC&ftOH&l. 

ft* 5 . m$>mit?K$mmm*m<?>mM:£ Y )i>M 

<&6 J: 3 fc**3ftfc£ *7r^f 
a*. 

ft* 5 . «ft£»b1-^#M^fi^0#«ftJ:9iffi 
»ftH4^{ift«[ftffl!lt^4 «t ^ fcflUSSiifcii: Sr^p 

[m*JH2 9] Mia<7)#«ft^i§iii* 5 ^^T'$>4^ 

;t*«at-t*, m^]a2 6~ifi^2 8<n^itifr 
[M««3 1 ] m&&nitztit:2\yizm£<7)m%z> 

&mhm^m.&w6Vimx'h'>x . 
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gum. 

8»<^#3fcO#»JI#^5#7 t 4 
*J:atc#tt*MHRU 

[fWUI 3 4 ] frfB^)#»E^)0m^SB|-C» « Z 

t&mt-ti* mm 3 1 -mm 33^ vf^> 1 

ft. 

[ 3 5 ] Kr!a<0#^*<0FaPS^^I^t'$) S 
mm3 \-mm3 3 ff)\yf tm* 

[000 1] (i&) 

■mimmtmwm (01-04) 

• *2mmmm 05 > 
•mmsmnwn me. 07) 
•mmmmwm (08) 

• &5mmmwm (09 > 

• $6$tmkoai9] (01 0-0 1 2 > 

• »7itaBB«ioaw (01 3-022 ) 

• msmmmmn (02 3-02 5 ) 

• $93dt«!BoKi91 (02 6) 

■m omm&momw (027) 

• 1 1 mmmnmw ( 0 2 8-03 0 ) 

• m 1 2 Hjtigttastiiij < 0 3 1 -0 3 3 ) 

• HI 3||««>iaHJ§ (03 4-03 6 ) 

• m 1 4ggfTOffi«)ittBJJ (03 7-04 0 ) 

• *i smmmnwn (04 1-04 3 ) 

[0002] 

izmkm%hmmttmwmfezmoft 



mmisXTMzmmztii. i*^7-?, rats 

3. #5HI§gH, ftUMHK. #«tf!«§SB, ft7y-f 
[0003] 

[flaw**] iS^JRSW^fflfRft^flWntcffv^ 

h. z<7)£ itt&mfcim&timmi'zr&t lx 
{tmrnisx^tfrnhimmtixm . ttear. m 
&cu2. 4Gh/s<wmm i sz ; fj±bb uz* mt 

\iX.)VV*7J±Y-Tyb7y4><mW& (Er-Doped Fiber 
Amplifier: JJlT, EDFAfcV*3) *m\*12ffl!B& 

%MiH'ZTJ*mmtfmiiiz> bzhx-hh. 
[0004] tmm'>A7-j*<tt®m.tt,<oifmb lx 

ittHTDM (B*&«|£*) 3^^Sct*_hT' 
<0#»fc$:tt*»*WDM C»*#S>]£fi ; HRfc, ttA 

[0 00 5] :<^)H. TDMcOid^a-fb^lS^T 

«?mJSon^«^K& =Sr 0 , 3JttriiR+Gb/s 
3WR*l:#i6*iTV^. %7r4*(T)mmi 
fcfOTLfcWDM ( F DM) fij^KK^lKX 
\tb®mttZbX\ ft+HRWGb/s<o*»*'ft*t 
TOD. 3^7*5, *7-f/W**£fliufc#£»l: 
§£fi, *»HB8I(MUX/DEMUX) tcj; 0. £ft 

• m^mmx-mmzmiir^m^mzmi 

[0006] 

[^* { »^tj;ai:-ri»iiii] mmm 

±Tifcfl£*LTfsi*t£WDM (FDM) #5tCtt s 

fi) LT^f-¥*A^)*^« ! «t«E<"t*«eS?36 t 
**. 4fc. v/H^f^h>KO*©S-Ctt, 3t7r>f 

[0007] U^LTjr* 5 ^, WDMarSfctttvt 

leSTI. i t TSW J: < %®$mmX'Z IZtl Z 

b tmttix^i . *wmz<7)£ 0 %mtzm*m 
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mHi'X ; rJ»<7>±®m.{ti:miU^ ft*«yh7- 

?. ±mmmm, mums, xumbsie. ftm&mm 

[00 08] 

mmzmmhtz#>mm £*>**>. *m<?>%* 

(liMl) (4, «H£»fcSilfc2Hfc* 

[000934*. (tS3<Ji 

2) (4, t«ittft3*l*SV^*<3^*fflRtf>fl| 
^*t*7r-f Afc ( t->Tfijll't*«i«)fcfiV^. tut 
#«ft^*«»^'f3^4Wft3WWB*7 r -f *<r> 

I/O**. 

[ 0 0 1 0 ] § h fc. y h 7-? ( M«« 

3) <4. «*£»t3ft.*5:v>(cS*3j*fc4^<^ 

Mft^x* *»^#ato#tt*w»ie*7 r -r m 

&m.®x't>&zt&mtLx^&. %ti. muz 
^•/h7-^ <if^«i~3) tefcwc. «rBB<o#i)[ 

<Qm&mfflt^fflm?$ )r ,xi>£^ (mm 

5) . 

[00113 #^<7)B*fI§SS (11*316 ) (4, 

$ ^ 4 mmmm wtmm&m 

IE*7r>fy<^HW)»iMRa«J:0iffl<. IB 

zmit ix^z>. 

[ooi2]4fc. *m<7)%Mtmm. (m&7 > 
{4. -tn-e^ft<o»*i«#3etai*i-*«ft<o36m 
t . &m^mm&mti,xft7 r 4 mim 

[00133 $ hiz. *mv)%Mmi&m mms > 

(4, *n^i«ft<^ft«^*taj*'t*«»<036lil 
fc . ft* LTft 7 r 4 XfcjgK 



%ftjimm®.ztix^iz:tzimbLx^&. & 
a. iMLtzmmmm (mimes) izn^x. m 
i&vm%rt®mmf§mx°*>->xi>£^i (mm 
9) . mn^m^^m^mrmx'h^xhx^ 
(iwuaio). 

[00 143 *«#03l£3MBill (M*« 1 1 ) 14. ft 

m<omm*&b&z%iLx%?>i><otzt5^x. ma 
ztzumtix^z,. 

[001534*. xmnxstmat (mm 1 2 > 

(4. *7r>f^ea»*»fe«l^*3l6»*#**^* 

iiriea*»-^#Sii<J:tA'iriieo=&^«¥S{4. # 

tLX^&ztzimt wi. 

i o o 1 6 3 s *»n^%<flnBi ( i«*jb i 

3) (4, *7r>f Afia»36»fe*<Wi3iafc*|P««f- 
«fc*WfflE367 r -f ^fisaaSOIWrtMft* J: 0 1>«* 

4 o izffi&ztLX ^&z:t zmwLt ix 

v^ft. «rfi, ±JBL*3l65WKa (IMSRl 1-13) 

l (itsKfli 4 ) . «En«M^nn^nni' , c% 

-7tt4v^ (Ifcgfll 5) . 

[00 1 73 *f6W^3ttil^lB (M«« 1 6 ) {4, ft 

7 r 4 ^ , cfisa»^L-cfiaas*i6**i«isv^fei(w 

^*4otM<, s.-o. mvitomM&m!ti c m&> 
mtt:immns}m.mx'*>hm.m*m*i!:tj 
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blX^i, 

[ 0 0 1 8 ] 4 fc, *»9i0»BWIlH (|ft*g 1 7 ) 
{4, 3fc7r4Agi*S&£^LTf5M$*i£*ftm5^ 

[ 0 0 1 9 ) $ ft^O&IMM 1 
8) tt. 3t7r-f^<681»tr^tr«Jl8#l*«l«l 

So, R0^?#ii[|^l8M« < )!lf£«OttA2^ttJil«R 
iJ, ±JCUfc*«(«Sf (Ifcgfll 6-18) icttt* 

c o o 2 o ] *mtoma»s£a. (mxm i > «, 

#7 r 4 AfiaWfctf LT£>a3*i6 £ fc fc J: ->T**i 
$rM<It * J: o iz&mmzm 2 <ofl« tftSrtft fc« 

[ 0 0 2 1 ] 4W»A«ftlM»S (R*«2 
2) {4. ft7r4^^!&£tfUCe>*3*l£wfcfc4 

tLX^h. 

[ o o 2 2 ] $ ^ *s^<9jH&fiNi§gB (m$.m 

tihMtt&mHth 4 3 WHI#*fc:SS 2 <04HH*fHin 

■r & t smcbwc % #^*sfiis*7 r 4 Aga»oi 
mx'hzmwmwzs-t t>tih#mm?h 4 

dlzffis$.2titzZk£¥f®tLX^Z>. £8. ±aLfc 
ftttfflMHI <M*«2 1-2 3 ) fcfcWC, 



mi(?)&%i%<Dm!itfT^mkX'h'>xi>^ (n&s 

25) . 

[00 23]*fM^)*7T-f^ (fii#JS2 6) tt. jft 

mtf&titeztt:mibix^z>. 

[0 0 24] *fc»s«Wfc>*7:M><<ll*Jl2 7) 

ZimtZ. *5HB«*ttW-*i«>te**vvC. 

«!0>«*36*fiSaW- 6 1 1 fc , *Be*$MftS£#. 

4 9 fc«Mfc&*ifc£fc I/O**. 
[0025] S^lC, *!|HB<03t7r>f^*(fM^2 
8) (4, «^«ft§*ifcSofc**<o*fc*m*>« 

ftffl!l4Jt(4ftfe*{|lli 4 o fcflWtSiifc i i: Z¥f® 
kLX^h. ^rfc, ±SfiLfc*7r-fA(M«3H2 6- 

28) ictNvc. Krta^#iSftc?)Oii* { ^raPi-e$)o-c 

t4V^L (lf«^2 9 ) , ffiie^4^fti^ffi«CF«m 
WTfc-aTtiV^ (»«IB3 0) . 
[0026] -y h7-^fc*J{t4«^56« 

(H*3I3 1 ) J4, *J»*ftStufeSv^fc: 

■C. «*^*ftt^#1Si!t<0«-f^<7)#aft^Mia^7 
r-f a'^^^4 0 1«<*6 J: 3 tc#^ft$rS^ 

iztmrntix^i. 

1 0 0 2 7 ] itz. v h7-^ tfcttl.fi 

(M*«3 2) {4, ftft^fiftSftfc 

%y r 4*<r>mtmi.&£ 0 1,& < 4 a 

S^L. Uf0^3#fi^co^OSPS* i m^^4 
[0028] $<i>t, h7-^{Cfc(tS 

ii^a^wosrife (is*3S3 3 ) (4, w»maati 
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*&&Mumi&M*t tz\mm.<r) &mt& t % 

h. tea. ±Mitzm*Tft%imvuim (mm3 1~ 
33) ic*»wc, micD&mmfflmmmmx'h^T 

t>«k^L (HM3 4) , fffi^HftgaiaH&WSBI 
PHTJ>oTt><kV> (IW8S3 5) . 
[ 0 0 2 9 ] ±a Lfc*«5I<03K* v h 7-7 ( IfSQ 

i~5 ) , mmim (■**6~i o > , jt&ftss 

(ffi*illl~15) , ^tHigS (IS*3Sl6-2 

o) , mmmw <w**2i-2 5) , #77^ 

(W*«2 6-3 0 ) 8J:tf3fc*-y hV-?lzmm 

##a«HHR*8c im$m3 1-35) -cat. ±7 7 a 

^i«ift«fc 9, S\ 

111 tfttt07 r 7 'J • ^n=FH«-CW»i-4 CI b 
h> 

[0030] 

(a) ftisttranoKgi 

n 1 -04 (±*^H^c7)m 1 mtmmt lt*>#* » r- 7 

■C. Hltt*««^J:9aRSnfcWkf--r*A^>ll 

7) ^)flUSSr*t7*D-y^H, H3fcJ:tfBl4W;vvtfh. 

[0 0 3 1 ] ifc-f , M2izi 9*gttBBffiaflratiftft 

-7) KOWtK9i*4i:, £*>H2fcfcwe. lfig 
ftlUSS (MIHB) "CftD. itfEHIIIlHUtt, Slit 

hm^%bix&®mz&nfctt>i><oTi>&. zm. 
fiwiii. #f-+*;p (CH-i~cH-n) mzm 

ftbtltzV—fy^t-Y ( LD— l~LD-n ; Jfeffl 

fijk = fi +fj — fk (Ajj k 

*<ott*WHR»fiifiar* #««»f i , f j , f k . 

f ijk (*»«Ai , A d . A k , A ijk ) ^ftffiWffi 

Pijk = 

7? ijk • { (1024^6 • * mi ! • 
• (L eff /A eff )* • Pi 
fc«U ??ij k UMHRf ijk («^A ijk ) <0&±3& 



ibk^4iT»jfis*i 

[0032] 2(±&fIHIS& 1 *»4><oa«fl:$*i*Hif# 
SfiiS"tftfc«)^3K7T-fA(3K7r>fAeHS») . 3 
Iift7 r >f >*2t)>t>(Dm%*&***Mzftmti>fflL 
Ss, 4l±#ft^CH-i ( i =l~n) ftt|g(tA> 

<»«> flfi-tftSrgfrrssfgiiift 

#^£tti£BL-ttfc>rfSft7-f/P7 («^K#S) 4 
at. ft 7 ;l/7 4 a fMfflH3S&4 b fc , #7 

[0033] tc^-c, 3t7 t4 a 2 <mmmm:bi 

X<?)m%W®& COT. FWM (Four Wave Mixing) b 
v^} (4. #7 r-f a' 2*m»i^ifl<>5#**JBv> 
T, SV^JHWR (jftft) ^>»9r«ff-9%»a»ll!Kl 

<07axh-7 (MS) ^SHfc^oTit^fsiS^tt^ 

[ 0 0 3 4 ] #7 r 4 A 2 <0*#t»JUil&Otttt£ ffl 
VVfcjfcWDM (FDM) fSIHcUV^T. fttKL^W 
Sr-^-x ^ C0(43t7 7 A a* 2 <r)4m.ffim.X'h h F WMT 
&*. c^)FWMfcov^TJ:OBIIfc:l!i>flt^<, fw 

It. f-v*AfiHI, f-r*;HSI, AJjW-k 

^xvxT&wm-h. 

[0035] mm. mmni ~f„ (»*A! ~a 

fi , f i , f„ (Ai , Aj , A k ) tiO. #77 

A 2 <7) 3 ftOfflimSWz 11U Sr^- LT^ 
ftSSCfidk (»*A ljk ; i*k, j*k)C0m4Oft 
FWMTft*. ^^i^fijK («*A ijk ) 

ti. <te* ( i > m&*mk+xjmke>&mzm. 

j, k CD&fr-&h-£X'fflmL fijk (!SfiA i;ik ) 
Bt«otOFWM*«|ft*LTii-f*fc:S«S*i*fcy> 
7D7.b-7«4J: , 3^b-ri.. 
[0036] 

= Ai +Aj -A k ) ( 1 ) 

/hSug. ^${i^<=5:l») . 
[0037] HRt. 3-p<7)fi^f-^^;KO«a[*>'-St 
LT^4*^ FWM^3t«^ (#a-7-) P ijk <i# 
* (2) T«S*16. 

d2)/ (n« • A2 • C 2 ) } 
• P d • P„ -exp(-aL) (2) 
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j *k^> d = 6, i = j *kcOB#, d = 3) % nit 

(3) \,z*.*)i§-jLt>1x&m>X7T4rtfk. A a „ tin 
ffiSfflt( = *rW2 , W{i*-K7 4-/WF@) , ait 

L eff = { 1 -exp(-aL) 

i;-e. ffi4sw»7iofc ( = 77) (4) x-mti 



%7T4X<rymim.. Pi . i 
%<r>xh^v-x-hh. 

[0038] 

\/a (3) 



> k it*ti?nm 



V = at ■ [l+4exp(-«L) -sin* (A/3L/2)/ {l-exp(- aL) } 2 

/ (a* + A/3* ) (4 ) 

(5) , (6) "C&ZtLl. 
[0039] 



ft7r^'20#iixa-7°dD/dA#&ftfc 

(a) fi *fj *f k (Ai *A 
A/3= (w A* /3c2 ) ■ 
• { (fi +f j -f 
" (fi -fo ) 
*f k 



(b) fi =f j 



o * o 
(Ai =Aj 



*A k ) 0i§-£ 
(dD/dA) 
-fo ) 3 - (fi 
+ (fk "fo ) 3 
*A k ) 0i§£ 



"fo ) 
) ) 



) • (fi "fk ) 



A/3= (ttA< /c 2 ) • (dD/dA) 
• 2 ■ (fi -f, 

ZZX\ D,^7r4A<0*ft$H!JL dD/dAti2& 

cd%7 7 4 f o itmftWLmmx'b 
h« jm*u ±ie ( 5 ) , ( 6 ) jUizmimm 



(5) 
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fi , fj , f k , f„ fc-HvfSftifcftAi , Aj , A 



ffl^T?nxh-;iCRai^ (7) Oi5fc#-i4> 

#1*. 

[004 1] 



k . A 0 fcKSlifcioi. ±5SfcP8fc:i£At!>. 
[0040] &+-r*MM&* fflJHR f ijk (**A 
ijk ) OfiKttlS4'r«FWM<0i , j , k0ffl*-£*> 

CR=10-log { (f ijk 0<$M£f^^&£T0FWM3fcn7-^*igft) 

/ ( f i dk <rt5LWK.i>hm^&v?- ) ) (i) 



±55(2), <4)~<7) fcfflVtfllfFWMOlHffc 
^jy n'7 Hfft r act)7 * - * 0ft £ KtH-4 £ t 

mmmmz^ixa. as. ±aufc3«tj:o»4> 

flfcFWM«Wi«)jait>0 (03, 04, 07, 01 

1. HI 2*93) fcfflWCH*. 

[0042] ST. |i3*LfcJ:dt=. *7r-fA2»» 

i»ftjaiH0^**ra**^#&4fcfcfe(c. ±IB 

£fl£>fc*fJ5ELT. sIcfM^flS 1 9EH9BIBIC3&> 
j&»*«-9***aS05fi6-Ctt, W£«B 1 l^tfJ: 3 iz 

[0043] £00 1 fc^-f «t 3 3rf-* ifi 
tf, *#K8£A 0 *»£fc&-5&I^FWM«ffifl!#- 

»ftA„ 19fcft»ft^fcfg^^B3*vO^. 
o4 9 . IB 1 HWKBttt, »ft£»M- ^ nfflOfi 

A 0 J:0t*<**J:3tea.»**aH?-f4k4:fcK. 



«ft) oa«Sft«fc=Sr6J:afc:4Ht-f*0»fi*aB?L 
TV**. flUlf. SBlSBBBSmt. 5 
OGHztL. $9£3&ft0lSfl (f-^*/l«) £ 
*<03ffifo4 0 1 5 0GHzfc^£. ^T, #&ft0 

[0044] _B£0flf)£fc J: 9 , *#5fa>» 1 Ute^ffi 

m%tLxmt&.iiZ&m£1xK?r4rt2Zftl,X 

3 fcT #***VC , *>WC*tJE L^SftHl 
■4fcWjS*l. A*-f-v*/WC»JELfcffl«» (& 
ft) «ffl^3KkLT«iaJS*i6. 
[0 04 5] £0i:#. Witf, i*fi®l&l <?)f-**>V 
»*16 (n = 16), f-r*/Ha»*150Glb (J9r5£0 
i^»50GHzO3fg) . 3t7r-fA20^$LSr9 
Okm. lf-^^.;UiJtO03KA^J7N°7-PS-+3dBm i: 

7N'7^-^«4. « a ui=5.0 XIO' 16 ctf /erg(esu) , 
A eff =4.6 X10-'»m2 . a=5.2958X10- 5 m-i (0.2 
3dB/km), d D/d A =0.065ps/(km -w^bZ^X^ 
I. 
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[0 04 6] £*>H3tC*SHT, 04j<7) '0. Ops' ¥ 
<0Btttt. CHI <*+*A4»l ) T^O^ttoaCC* 
4. ***/l4» (CH No. ) #ti;iSKo*i#f5t 
H4*»XD-7dD/dAt{E-jt*S<44. 03 
fc^1S*J:0, C H 2 , CH3 , CH4WDXh 

[0047] ■Ift£>CDCH2 > C H 3 , CH4(C&IL 

(4. C H 1 03MK«*0.64ps/nii/k«l3Lhfc-«iHr «t 
<, CT^.{fdD/dA=0.065ps/(km •nm^ii'tS 
k. CHI A 0 1 0 runBHttfi < , 

1 OnmOtf- HM'y F 5 *Kj£«U* i V>£ fc fcfrft . 

[ 0 0 4 8 ] J: 3 fc. SS 1 25fBBSiWHif#»58 

flfc* + *;l^*HHfcWq*l Sit* k i> fc. S&*«t < 
flWtsfWBt Si fc#"C& *OT\ K^f5M»*2r«H# 

[ o o 4 9 ] fc £ hx\ wmn i tii . mmv-if 

/^SflUSffi-f *«&£#&*. H»U:J:5*FWM 
;HaWi, i&fil&IB 1 -CWW L*t»z k . J.o, £fi 

0j&4 Tttaj t w >£ t *«a* it* . 

[00 503 Hftfc. f-^sHMOMfftt. 3FF$H" 
e-^«BBHc»U\ *4Wi*ifc:-7 alalia 

it. 

[005 1] Z<7)£l%Wbkfrl>. ffi&OZkKI-v* 

i&5£t*£i:T\ Hfc«?ttfc*>oHl*fctt2««>7T 
711 • ^nT*IK=J:9» fc«fW 
* ££**?#*. 5atl3»4fc:BSLT«,H*T, 

®fctzztiz**). mm&crrt-mimxzh. 
[oo52]ft->T,m %wmnmm3mvj 

»7r/'j ■iv^mt?Mwx'%h<vx\ mmmw 



itk fctia&iOTMrc* htckffMjOtfbh . 
[0053] *niffe0®tfcv^(i, ms&tzm 

®m%*o ^ommmnz^-Y^y}<5iifLx 

n*mmw.ixt>ii\,\ 

[0054] <b) m2mmB<r>mw 

mz. *f&fx?>m2mwmk ixnut*? h^-^t 

mzmmmmirmz^xmw-thk. ust* 

JB**tHTft4. fcfc, SS2^ffl^?gfcLTOfi^ 

•?-wijtBjfi«ii&-r*. 

[ 0 0 5 5 ] <£ LT . #llife»ca>*»*ffi##&ftjM 

KFWMWEJfltf- hVN'y h 5 £RW\ bv\'y K 5 

crMm&mtthkolztoX^h. Sf52|5| 

^ ) <^»«^*9e7 r >f A 2 <0»»tt»« A o X>0i>M 
ifcRflfl7fc J: V***fl86<oiW6rfc:flqt1-4 i 3 

issfc (4feji»*> num.mk^hi.o^mnm 
wo&wrixk*. mm. %2mimB?i>. mi 
mmmk nm. m%.<r>mm* soGHztuno 

^■5»fiWBIH l+**Mm) i*<7)3m^£ 0 1 5 
OGHzt-r*. t-^T, #^<0^|iS{i^Ilk=5:^ 

[ 0 0 5 6 ] ±M<0£ o ^rf-v */HHI*ff* 3 £ i (c 

immmmkmmmmmm^ixmtK mm 

ffiai-*^fcfc^Tt, WIRcOftiflWrt-CFWM^ 

^W$iJ Loo2» J: < rJ wt; h ^-fitSrEfit* £ 
fc * <r>X\ ymft&Zttffi Loo ^Xt^co 
*&Mtt&9m?* * f 'J^* { S> * . 
[00 57 3 (C)^3W«| 

^tc. *mxom3mmmk Lx<r$t*<? w-?\,z 
m&m^tmmsiRmAz^xmm-t&k. men 

fciOKWLJt*wDM^iieayR / hv-?) 

[0058]*LT,»3 HM^S^fll^ttAaH^ 

mxn. metzjfrrxonz. FWMWjua^-Hy^H 

5*<. «^tttt«A 0 *4*&fcLT. S«^0ia7fcJ:^ 
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(Af ) i:£ifcKH6 (Af ' ) t?KWzm%&£o 

mx vmm 6 <r)t tiztazx ft h m%mma 

[ 0 0 5 9 ] FAy F 5 <?)&}fcg,' JKftJiO**? 
f-v */HHB«r*tT . F Ay POMifcJEMaft* 
*fc *«ftffll^ft^i: 1 h F WMft^fS^ffi 
HW^HOfi^^t-Stt-S^Sr^-f SCI ttf 

x-z . ?ux v-9\zx*m+**Mpt>ewmwm 

m>t>-ft>-mkLx\t. *<nm*9/m<vjt7<A>9 
4 aX'WK.x'Z%>%m<r>hmm.t u*. 

[00 6 0] 07£ijrrj:3t, 

/MaiB*3Eiffl»fiii7-e2ooGHz (o4owsaaifaR5 

0GHzc7)4<g) . £»fiffll6"C150aiz (OiOJJf^a 
aaR5 0GHztfD3filf) fc U fio, #-FAyF5<?) 
itg£SifcftM7T' 1 . 6nnu StogMSX-Avmb Lft*§ 

SOHfefc J: of t . SB 1 93tiB!R*£2 ggfraiBJ: Ptt 
[006 1] (D) Sf54flM»»! 

<wc, *%m<rM4$gmtet i/wat*** w-^z 
mnm^m^mwmiZ'o^xwLmtib. ma 

UWHfefc. H2tJ:>5»WUfe*WDM4ffle3S» <3fc 

[ o o 6 2 ] * i/c , mAmmmm^m.mm 

*«M6t:*Jtt*^*^IBIWi, Hi, Jft2Hjt#!tt 

[0063] W*.tf, +**iWm&. f £ A f = A • X 
tttltf. f-^^n + 4tf-^*/l/n + 5iO-7--Y* 
/MSJPgfcAf" =B • XfcU f-v^n+m- 1 fcf- 
+ */Un + mfc<^-r*/Mgpi£Af ' ' =C-Xtt 

*. X{i0f^. A, b, cttg«aBrc*i. 

i«H8te3rrJ:3tc, ^UBKJBTt, FWM 
WEJM-FAyF5<4, «^Htt»AA, £4"fci: L 
T. ffl»J^7fcJ:tf*iMWl6i:"*\ #H*fcfr5J: 
3tClfttf£;fXTV^. 

[ 0 0 6 4 ] I« «fc 3 K , S4|gSfi»®Oli^3t»! 

jHHwrstc x r>xt.mi mmBm^m2mtmmt 



PBS: . H Ay F 5 ftoffl&ftfll 7 fcfcv vt b 

miz^-t^zt^mxhh. Ktzu znn&x- 

[006 5] (E)f5»Mf 

*Jft*«*l6tt«W?*«6t:ov^ttW*4:, 09(4 

tt***0?»*. 85lS^!SOfi^3l8fcftSI 
SCWSfc, H2(ciOWflU3fe*WDM4HEfea» (ft 
*-yF>7-7) tPiSl^t<otc®ffl$ns<7)t*, 

[0066] <?-L"C. 5HM0^A<OA#^^a»»r 
£T14, 09tSrf43fc:, FWMfMB8#-F><yF 

(»^> ^fftJgS^lTV^S. S*WfcU±s (C 
H ) i c03tJSa3»S: ft-Thb. &Mv^v j 
latSfttt. f ±A • X (A : gftft. X : gjR) 
tJ:3tc^§^-cv^. 

[0067] ±^(0 J; 3 *;HM*ff * 3 i k lz 
<t0. m5^SfeJg^fi^^Sl^^tJ;nK. 

Kii*<o&fm.fe) n&ttm.mzistMX'Z. mmmx-co 
iv^r. aHRgft^sst** tfttc^a* j $ Steffi 

[0 0 68] (F) ^6HSfi»JSC0ittBJ 

ixt, *m&%6mtimmt ixcom^y yv-7\,z 
mm^m.gmmmz^xmwt& t.mio 

tmz*i-m. 01 lHxxmi 2ii^f<iu« 

*»«8S?*tfet . II 2 tcJ: 0 m*R Lfe*WD M4«e 

[0069]-tL-Cs*6 HSfi^®^fi-^tiS^SSW5- 
01 0lcjjc$\k3£. XJnffiR tt± 

®t4). H10tc*tWr«. CH3tCH8t^l 

[ o o 7 o ] mm. mam 1 of-^^i/as 1 6 , 

f-^^WSRISrl50GHz, 200GHz, 250GHz m%ffiti8b.5 
OGHzcoa^fg) . 3t7r^f A2^$LSr90k 
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m, lf-^A^fcO^yJV^-PfcOdBi b U 

0#-hV\'yKd£2. 4nmi U^fAOi^, # 
f-**;l/O?nxh-;?<^ftl3£5IJi01 

ifc. Mfi@SSlco^^l^S:16, 
/HaBS:150GHz, 200GHz, 300GHz. 3t7r>(A'2«l$ 
L£9 0km, lf-v^SfcO^JtTJj^-PtOdB 
liU fflfeJHI^-F^yHfftl • 6nm. io. 
£ifcgil<9#- b'Ay F££ 2mt Uc s sXt-1±V>*§& 

Mi, z^^wuxv-t^nfemmi 2iz 

liZ % £J-**MmtS?uZ Y-9\t- 3 0 d BfiTf&T' 

[ooi i\&3mmmizmi,tcmix'\i. ch2, 

CH 5 , CH11, CHI 5<7)^aXh~^C0^tm 

^XHH^mtb. CH2kCHl 5£#«&9. CH 
5 J: CHI 1 btfWfcr>Xl&o. m^&ltlti. Zix 

h<^2mt j rtw.mmmm^x'hh. ztuzn 

LT, *mwmX'\±, 01 1. 01 2to*tJ:^ 

tt&mmmm t *> i mmiztz z b x\m 
aoa o , *>um- 3 oMmmx&mm^ 

LX^Z>. 

[0072] m^mm^x, z&$A,x-2®&±$WLm 

SJ:^K, 2ffl«^4 ) co3ocof-^^;K7)ffl^t)-^'r'{i 
*>UttmzFWMftfis%\,mmxmLLXl£o . ts 

1.01 2ic*-r*nitJBii^rt < . «ftftoie»fl[ 
i o o 7 3 ] do j: d ss6men<oA#Mat[ftai 

flffi-f £ £ t tfX'% . tnxY-? lz X *tt*+*Jkfr 

Lfc» 1 ~m 6 HJB&STCte , *;HSSB*H«»fc: 
«^ t . ±iE LfclOBBffli: PMtoftUBSWiSrfW Z b 

tfx-zz. 

[00 74] (o m7mmBomi 
mx-im 1 5£<fc i a toftus^**! 



[007 5] Z<7)b%<7)+**>l'Smt. FWM 

WE<Dt:isbco*f- hvs'>- h i ~~m6m&mmiz x o 

KWLfc^-H^*yH5) , SPM-GVD^HdJ:!, 

snism. EDFA<ofij«««fcj:or»tsgsii4. * 

i/XTj*m±.. m#>xmmxb&. m 

<rmtmL%*isyvz*thzbwx'%. ztut, tm 
•thzib < . *»»«*tf*o* *«f»t*»«**l 

[0076] J31TK:»IW*»7SIIWJII*J it«H8SI 

izm&i-* */v&mmz-o^xwffli-&. ztut, m 
mmb h^nzb tfx-% h . 

[0077] JaT«3K#Ctt. 4"f , tt*t»«W»JIR 

bbt»4 ( a ) m%mm^%®, ( b > e d f a« 

(d) SPM-GVDSiiftfciSMKIWWcov^TKfl 

nmtft? r 4^mmmb<vmmz^xwm- 
( mmsm. ) t ^ffls^so^ tt*4. 

[0 0 78] -WBH?HK:-3V»T 

( a ) mzmm%® 

£ffli-fft#®AA,, D „ (iAA s X (n-1 ) 
6. «ttARHlSll^«^, ft^7fc^[*|c7)FW 
M*J&»** <=5rO* f *.T**— ^4, «5Htfe»» 
tTfra Lta 0 , lfclBSc£ftMfiWM(c4r 6 . 
[00 79] (b) EDFAfWMH* 

*OfcAfctt. EDFA<05H*Wi*fflJHBP» 

«*«MLfcWU«r&$rv\ 01 6fcli, E 

DFA*4gafiRLfcSW)ASE (S^JCtlJ*:Ainplif 
ied Spontaneous Emission) <7)X*<*7 b;l^)5r^^"^ N 
SttcOEDFAgffiT'Ji, 1550~1560niK?5«ffflA^ fl|f# 

Wfi$rJSS»#«'C;b 0 . io»«B ( a a edfa = l 

Onm) Hz-kX<r>^*)V<r>m^%*mWf hZbtfW. 
tU\ ^fc. 01 6£^-f ASEX^? H;P^(i(J 
{JED FA c7)W#^ffi C« L V >t Of* S . 

[ o o 8 o ] as, ±5*ja^ffl«a»»«i: tra. n 
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E D F AOftttHFlMlA A EDFfl Zt&frt h^%.t IX 
it. EDFAHrffoSW>fMHL EDFttJ&OfOfl:. # 

[0081] ( c ) FWM|fp,E«D£#>0#- H A'y H 

ai i mtmmiz&^x m*n udi o . ft? t mm 
m&gm.mmm^t:%wDM (fdm) &miz 

c^3«Ai , A d , A k fciO, f7T^^3iJ;^ 
WESB5W*iiu*^LT, »*A i3h (i*k, j* 
k) Og$4£>ft (FWM) 
[0082] i<7)«^A ijk tt, MIS ( 1 ) 

«wpft*wwfi»iMtai, i . j . koffi* 

^infCaWtAij,, «o<iMfcl»<z>FWMj&«S*S*u 

*77 ijk {±#«^Ai , Aj , A k , A ijk COfiffflM^ 

t x *) m. i , *7 r a > wmms. a 0 m?±$ 

[0083] HRK. So^fi^^fflli&fcJ: tfft7 r 
-f ^'A^fflT-^ffl^'-gcLT V M>i§£-, F WMft^<7 

(2), o) stiuy (4) - (6) 3x-mzti&. 
mta. m i 7 t^-r i jci 6«<o©^***^ia 

P1AA S =1. 2 raatflSBff £E8L*:*ft&0X 

;w l «04MR«D e h i sswts tffc t # ^3-^ 

CffeeU: ( 7 ) AMR] on-gft&H 
I8fcjr$-. .rcoit-fftcfljvvfc^.x-^tt. A=1.55 
jun,;eiiii=5.0 X10" 16 esu,A eff =4.6 X10" U m 
2 , a =5.3 XlO-Snr 1 ( 0. 23dB/km) , dD/dA=0. 
065ps /(km- nm2), L = 90km, Pi = OdBm/cht&o 

[0 084] i<oHl8teS^-J:3fc:, 
g£ ft S F WM3C<0«^a«tt . 4*&*> 7, S^^)V 

+\*)V2~~4X'9vX\—'?m.tfWi±tti:h (I 

tutm i mtmmiz&^x m 3 k j: <omm t <o t m 
mcom%xhi) . m^^p^h-^*$:-3 0dBh-r 

f^^H^MD chl 5r0.25ps/(km ■ nm) £1 

/HWiSlA, fcOtfeJtfflI&3. 8nil2Lti: 

*9. vmSr*HSfe^®«OFWM«lEffl^-HA>HA 

A g hP?^. 

[0085] (d) SPM-GVDJWR*CJ:6IWIWIW« 

hi 5^mn9t79sasmb i/w«e** r-v-? 



(mm 1 /mmmm > <c j: o#»*att*fT* 3 

jgfflft. 1 2Ji*fisai» (#774X2) «f»ic»BMe 

^Iill1-S>f y7^y*«fs (In-line amplifier;^* 

[0 08 6]**, 1 3{iftfSIS5 (3t7r-f X2) + 
K«iar-JglBHIL R . t „ M 5"Wtt»l 2*>IHH 
Lm-iine J: 0 tffiV^BBH) 

(Regenerative-repeater)T\ Z<7M£.4>M$&1 3(i, 

VLLXmfrtti*>0)i»0T? % m\Vm (Reshaping), 
094 5 y ^(Retiming), (Regenerating) <7) 

S. 

[0087] 14«B2fcJ>)tlifiLfcttlS 
(gftHISS4/^ft^B) fci D^SftS *ifcm#3K' 

lfc«H8l4fc*. WW)-fV9-f»ti|B|12JSJ: 

tm&wmi 3&jtLx%7T4^2iz£ mmth 

[0088] ±^^-9^*^^! 0<9*§£\ 
S4+»l 3«L R . [ep tt, ®4yy4> 
*imi 2T^ASE^StJ;l,3tSNR (Signal to 
Noise Ratio)£ftfc. ©7t7r-f ^'2 +T'C7)Kerr^S: 

^•t^spM-GVD^*t«ts mmx 1 1<?)2 r>am 

-^TRttatSNRKiOftOHSii. ±H{iSPM-G 

v • xfv?- y-vx.mzm^ximBi'j.i'TJ > 

[0089] 01 9(C, fro£&K£ 1 OGbps. -^y^-f 
y+«^l 2<DP H 1|SIL In - line Sr7 0kmhLTl«c7)^ 

«t»i 3^>fanL R . tep tmmmm. 

H (-f y^^y+^Si 2) frb<?>%$}Ji<wm*±2 

dBk«^1-Sk. WWMK«D. ll0 . =±lps/(nm-k 
m) S*4>^il 3«raiBL R . r<)P wa^il 

{i280kn.k^0. ttS4r*tfD ill01 , =±2ps/(nm- 
km) O^ti. W£+«S1 30IWBL,.,,, cOSAfl 
{±2 1 0kmk5:l>. gWM&MZZmtlKMZte. fr 
»»ftt«*^« < a^3t7 r A 2^0A^J A-y-$- A 

[0 0 90] •f-r*/l«ai:3t7r'f^]5f»»tti: 
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WD MttlzXlftimZft* o ®&lz%&LMm$ 
fcfcfcuDSF (#f[^7h7 7^Vft:7T'rA2) 

(Z&tfifc) dD/dA«3o*<Pffenft. ddT'O 
*iHWft«tf4>O*±AA 0 tt, DSFOg!ljI±0(4£> 
o*WC$r<, S£4>$#sl3c«S3L R . tep rt?*> 

[009 1] 02 0(4. mW)DSF(C2*4>fl»#£ 

*<o»*a, ^«fts*fek*«Fwi«Mai»i?«a 

«7-£ + 4dBm k Lfc. «#lfcttftA 0 fc-jgMfciafc 
Lfc*£<0tWOS* (020 ) k k . 

kfcSUfcl/Ovg,. 

[0092] ±»««jjStSr#*LT. *«W^*7Sat 
»JllkO«^*»ftBR*i6Ttt, ttetfHl 3 (cat* J: 

«£fc-3V . Wfe. 013tjjrT4-5 

*7r-f^2<^)»4rtMft*A 0 k#7r-fA?2«0* 
¥#toa*$HKft*tf&O*±AA 0 kfc#*U 7fe7 
r -f A 2 teov ^T<0«M^JMf 4>o* «H^)«»*i 
(A 0 - A A 0 ) J: #*flr*-*&4o<o 

[00 9 3] ZCObZ. *7r-fA2lCOV^T«»*IJ[ 

lutf 4>os«H<o«*ft* ( a o - a a o ) 4 o mm 

*«{£«:, FWMflffiffltf-FAyKAA, tRtt, * 
*(A 0 — A A 0 — A A g ) J:>3t)SfeK»«*«fc, 
4oof-r*A^)f|-9*(f-r4yH— 4TII[*A, ~ 

a 4 ) zmwix^z. xmtmmxte. 

jfcRA, 14, DSF (*7r-f/<2) «*aHR**A 0 
*»«fliWMfc<AA, + A A g ) tfftWufcffiBICR 
^ilTUl, (A, -AA 0 — A A g )«tf-^r* 

[00 94] 4fc. 43tM0BIirCfi. 3fc7r-fX2+-C 
<OSPM-GVDJWRtJ:i3»5jeS*l6KF«P««[*D 

allow £4 0S££ftl><Ei*TO&i§SAA s[ , M . GVD ft 

fc, 4o^**/l^^>WE!I3jVCV*.&. o4 
0.013 c*f 4 3 fc. a^^ne^fl^ttWEEB 
tt, *7r-f A2Kov^T«»»ltt»tf6"0*«BW> 
iR«ft«(A 0 + AA,)0»4>«**Og'V. AAsph-gvd 

AA 5PB . GVD = I D all0B |/(dD/dA) 

=l(ps/(tun • km))/0.08(ps/(rao 2 • km)) =12.5nm 

AA(, = ( A Agpo-ovD - AA HDH -AA g ) /2=1.75nm 



= I D all0H | / ( d D/d A ) GlrtOffMTfct . d 

A 0 <tf#**fc*>fc. &£A 

spw-gvd C= (A 0 + A A 0 ) — A A S pn_ G vD J t^-Y^ 

;M«IA, k#-8f &4 5Kf&5g$ivO^. 
[00 9 5] 34>K. *Hm«t14, #7r-<A2fc: 
«*3*l*EDFA <4V5>fy+lli»12tCf»&*l 
SftilUgS) <7)fiiff^^AA EDFfi (BUOBl 6fcii*t 
J:3^1550~1560nmOKH) 1*1 4Otf)?"**/K0fi 
^fe&MSft*. 013+fc(40*L&v>#. 

[ 0 0 9 6 ] i iT. 0 1 3 fc* L/5fll*6KaWfc:o 

fisilB^OGbp8(04*<0«^* »*BB»A A s = 2m 
WWBWTDSF (3te7r-fA*2)<*)*$HK**A 0 4 

in-line £70km, S^*liSl 3<oraPML R . rep $-2 
8 0kmkL-7t^(COV>T. ^-**/UBfik DSFcOjjff 

[00 97] ^7r^A-*$-7 0km. 
OA^N°7-Sr + 6dBm k Lfcfc d^ttAHIHA A s fc 
it*-*, ^•CO^-v^T'^^n7.b-7** J -3 0dB 
OT<C**^-HAyHAA f WM^^02 ltflrf. 
01002 14 0. iS*SPiAA s «2niO*& 
ff«AA HDH =6nm) (4, /T-F^VHAA, =3nm*< 

[0098] *LT, 01 3t^f iifc. ED FA<7) 
fWRM (1550~1560nm) Sr^fiJffltS^ft. 
)V 1 OttJl A , *flfffftt0ftttJW?ft 4 1560nmtC|S 
J6t*. C<7)k#, ^ftA, (4, KBCLfcaODSFO 

•iMftftHA, «>&ttikJIHIZ ( A A 0 +AA, 

[0099] 01940, S4*^ll 3coraH 
L R . rep =28 0tafT**fcft«)lt»jMMID. llo . 14 
- 1 P s/ (ran • ki) T'S)40-C\ fc»^3r»9#«*IE 
H(4. WifiLJtjBO, ft* (A 0 +AA 0 )* 1 ^ft*il 
AA SPB . GVD = | D all0B I / ( dD/d A ) J2W 
tfXRWC* 0 , 4iSk t^nTBgmo^UcftftJf h 

(A 0 +AA 0 )-AA SPH . flVD tf^r^|/4^lA 4 
k*«-^rfS4 3t|g^-fS. iiiA><o*ft*»4>, A A 

SPH-GVD • " A 0 ' A 0 

£>. 

[0 100] 
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A 0 =A! +AA 0 +AAj 
ULh^StHfi. « ^ * A A o jW*/Jn*>*£<0 t w-Cft 

spb-gvd #**<«r9, lf4>oi*AA 0 £*£<ft£-f 

[ o i o i ] hi 3vttmmm®mm^mittz 
%#ttffliiit Hi* i t j: o . Miiara 1 4 est 

ft LTfS* £*l* £ fc T -en-fflSv ^ftjlwfi 

fi^^2O^*WJirt*fc*^t>0>'Ca*. * 
fc. 4oO^*;U9fI-5|-ft£ft:K#*LT 
3fcgilit**£fc:ovvcBWit*. 
[0102] «H5>. 4f . H 1 40)±MliZ7j<ti. o jc, 
3K 7 r >f A* 2 + T tf> S P M - G V D {Z J 9 ifejg § ft 

*wwhbid i11o , izMSfeztihtemmmA 

B14<0TKfc5*tJ:3fc:. tttftMifitSsSrJB^-C 
3fc7r4A2<9*#tt»*Ao SrA 0 ' Kx7 hStfl. 
i 1 1 J: 9 . 4*3<M-r */K0fl»jfc* . £jWt± , 

[0 103] 4ocof-^^;u«ofi^tti. * 

JHWMWciiS^MRfcli. HI 3fcTW»WsE 
MWfcRfcfc:, ft* (A, -AA 0 - A A g ) J:0fc« 
ftftilt^HAA 5 T'EHS*l*i:fc<>l;:. ED FA 
^fWWtAA„ Fil rtfcEiI3*l"0**. &t$. 
/H«SA, li, ^t5cft*A 0 a^MftHlRc (A 

A 0 +AA 8 ) £»t«*lfc** (A 0 — A A 0 -A 

a 8 ) fc-atajswRjesivo**. 

[ 0 1 0 4 ] * L-C. aSMWMHSfc: i OlOKtflMMft 
ft«A 0 tAAnc^f^BftJHIC^hS-ariitfcJ: 
0. Hl4coTS^1"i^C 4^f-F^K?)If 
JfcWJu M«iAA SPB . svl i*jfcEfiL 
T^S. frti, Hl4<f>fcttEK*L$rVW, ^sWfcl'- 
AA 0C = ( 2 • AA 0 -AA 
= (2X9.5 -12.5) 

m&mmt txit. m&, >mw%#> 

[ 0 1 1 0 ] HI 4fc5?*Weii. jEOflttfi* 

/«-K7r-f A C^ffiD DC =18ps/(run - km) ) 
V^fc-fSfc, «HS£7 r 4 AgL DC (i<fc9j: a 
<s>*l*. 

Ldc= (AA dc • dD/dA • L R . tep ) /D DC 



= 1564. 75nm 

#^3(^5*att#£«Jtt**&fcli. *tf)S»#fc 
(SfC, «Rf-r*;K^Hi-f**ES^6fl«*AA BDI1 
SrfitSgLTifcg-f*. 

[ 0 1 0 5 ] H 1 4 (fHcliBSUfrna^ JJ&o 
aiMtffco*iBffl±*A D c£#*U fl^3fc*«AA 

tHMUttf igffl * a dc « (tass wet* . 

[0106] ZZX\ Hi 4t:^ Lfcfl-^EBflJKO 

tt**titto*AA 0 Hfc*cfcff£t*.r J. 

^7h4AA DC ^g/W;-r*^&#^*. & 
Ml UT J±H 1 3 fc J: 9BKB I to t RWH: t* . 
[ 0 1 0 7 ] H 1 40TSlc*t J: 5 fc. ^SrftftJf 

feoSoTRR^feJIftWI^AAgpH-owD <0KHt^ 
ifcft^^o#WTW*^jift*ffl!KAA S p B , GV1) (OK 
fflfc*»»S:ofc<H«i:. fi^*Hf*AA iDII fc^-Rt 
Sfc#, «4MttiftlttrfeoSAA g *ft*fcflf8t*£ 
kjW**. oSOs 

AAo<i«i>= (2 ■ AAsh-cvd -AAiti ) /2 
= (2X12.5-6) /2=9.5nm 

k 0 . ; cot * , ^IWMt^J^»t<o»4M»«ft A 

o ' «i, «^t««AA WDI1 <o4"C»t(aaw-*. 
[0108] mmmit. hi 4co±s^^t«fc a 

^■liftftAo *^5ift»=AA 0 +AA 4 «t«M-C 
^*. ftif. 

A 0 =Aj +AA 0 + A A g =1572.5nm 

A 0 ±AA 0 =1572.5±9.5nm t^S. 
[0109] CcOi:#. 4MW«Jl**5/7h*AA. 
DC «. A 0 -A 0 ' T'JbO. OTO.fc-D^^'c.ni.. 



sph-gvd ) +AAg +AA WDn 
+ 3 + 6=15.5nm 

= (15.5x 0.08 x 280)/18=19.3km 

[0111] ±aUfcHl 3t$xtmi inrnxit. * 
to^x&fmizMiifctf* H2 2t. m^ftzmtt 

ftft^Aj Wfflft^iitESL^^to^T. tffeo 
§aa 0 t:«ts«J-flai[«Ao k^«i«ft*>'7 h 
ftAA DC tc7)M^$r^t. ^OH2 24>. ft^PalPlAA 
s =2nm, ^-h'n'y FAAg = 3nmiO%^^^iST'^ 
t.ft^PiAA s =3raO«^tjSi»"C*t3& t , 

HI 3J9, «^«tft*A 0 ift*/H« 
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A, = Irani; L-fc. 

[0 1 1 2] m7HSfe^S^«^«^ 
flW*«fflLfc*«fi^«MltWDM*3«fc:*JV^. FW 

1 0 1 1 3 3 UK. #»t0JIKcJ:*Uf » »irtKft*tf 
4>o* «H*$ J:tf F WMfpffflMf- K Ay H t . 
}fcft(A 0 -AA 0 -A A, ) «k 0 fe«8Eg»C#*+ 

*#fl*>*#tt»5Hr4»o& aw • vmzti* t m 
[oi i4] 4fc» xmrnmizxtuf. spm-gv 

m\ EDFA^flJf##$A A„„rtfc*f- 

& , #fl^3t^Sfl#tt2r^ I < £ -I t •& . 
[0 1 1 53 3S>£, #^*/l^fi^ft<97t:ifciM 
^■W6fcm^**iHW-4««AA BBI1 5:S£3iLTlS 

-M^AA^ J:tfffifcS$Jc9Ml|{;: 
[01163 ( H ) H8HifeJfc«toi&HJl 

E**>sww**m 12 5tt<ew»4M»»«ar^o 
7-cas. tea, &8mimm<?>m*m%i%mtju>m 

[oi 17 ]w&Lfzm7 mtmmxu. 4rt-**iw> 
izmmucmiz^ximuztf. msmmmx- 

It. #f-Y*;k0«*K&3t7r-f^2^MMft»*A 
o «fc 0 t> ftttAMtcBB is 0 , f-v 1 A 



T\ $72iS&«D01 3fcT«KBUfct>^)i:^<RIC. 
9, ^-v*^Eti:DSF (3t7r-f^2)^ 

[0 1 183HP*>, H2 3{c^J;3t, ft7r4A2 

£ti%o#±AA 0 fcfcifjfU 3fc7r4A'2fc:ovve 
<0flWM^JW^o*«B««*««(A, +aa 0 )J: 

SrlfiaPiAA 5 "CM I/O*. 

[0 1193 zcokt. %7t4 ^iz-o^xnmmn 

a«tffeO&«HOft»«« (A„ + AA,)J:lJi** 
ftflgiclis FWMWffffl^-KAyh'AA, fcWt, » 
^(A 0 +AAj + A A g ) i0ttJ4>(C»»fi«fc:. 
4oO^*/U9ft-fft (^^;H~4T'^A 1 ~ 
A 4 ) *KHLT^4. ft^W 
»^A, II DSF (3t7r>f^2)^Hft«SA, 
*»fe*»*WlC (AA 0 +A A g )«»t«HfctMtR 
feZtlX^l C&^(A 0 +AA 0 +AA, 

[0 1 203 ^^:. *HS6^-C'(±. 3C7r-f 
OSPM-GVDSMRt«fc»)ftigS*i*»»4rtl[«D 

.no. fcioaffiSiisfigaTiriEflwsAAspB.s,, ^ 

14. *7r-fA2to^T«)»4rtJ[»fiar4>oSKH<0 

SPB-GVD 

= I D all0 . 1/ (dD/dA) Jarttf5«WT**. i 

A o £ * < KFSt * fcfcfc . ttJl A 
sph-gvd C = (Ao — A Aj) + A Asph-GVD 1 b^~-Y& 

[01213 SfetC, *IO(0KBTtt» 3fc7r-fA'2C 
S»Sil*EDFA«)*lja««AA mi i (WittHl 6 
K^t J:d:5rl550~1560niiC7)Kia) rtfc. 4oOft* 
/i^t^bJfMSii*. =3rfc. 02 3Wz\m*L% 

[0 1 2 23 02 3Ttt3Jyj«*ifflS^fflV> 

^^fcov^aisLfc^ mz, mwwmzm 

^r&TIi, 31»HttMflW (^tHMOSB) ^fflv^ik 
fci 0 . PR!* H 2 4 «t a ^g-fA- 

[0 1 233 BD*>. Ea24^)±RK*tJ:3(C, 
3t7 r -f a* 2 4>-C'^ S P M - G V DWmz i. <0&.JZZtl 



(16) 



mm¥i 1-313045 



Aspn-ovD >Wc. 4ow^*/l^«^ft£iEglTj!>> 
H2 4tf>T8McjR1-J:3K:. fttfifcffiflt&Srfflvvc 
ft7WA2^l#f«fcftA 0 £A 0 ' Kv7h£-£& 
ikfcJJO. 4o<0f-+*/l^HM#«\ !>ftJ:. ft 

[0 124] itfDk*. 4oof-^^;uofi^(i, ft 
4HttMflHlicJ:4 ^7 MJfctt. 12 3 teTBWILfcK 
■MfcRIttfc. (A, +AA 0 +AA, ) J:*)i* 
ttMi(c«imiAA s TSaSfi*i:i:fcfc. ED FA 

/H^iSA, Ji. 4KHKttJ(A 0 *>&JttfcAMfc: (A 
A 0 +A A g ) MffihJ&LX ( A 0 +AA 0 +A 
A 4 ) fc-R-*-*J:-3(cRjg$*iTV**. 
[ 0 1 2 5 3 * LT, %5Hftttflttt(c J: 9IW<01MMft 
ttftAo SrAA DC ( = A 0 ' -A 0 ) tfftJttfcJEMfcS' 
7h3-£*£fcteJ:9» 02 4<?)TSfcSrr«J:3fcs 4 

spb-gvd rtfcEill/OV&. H2 4fc*Nvct>. 
»7£ttffl«0>H 1 4 JCTttHLfc «k a fc, «jHttttft 

SPM-GVD 

3*. 9#iSrifcR{f^o#AA 0 fcJbttcftgTS** 
[0 1 2 63 4fc. H2 4"t>fcliH*U*V^ 

WDM £fe3«LTt&5gt&. 3 6(C, H2 4+fcttH*L 

IWii«»<04MWiflUltf feo*BH±* A DC t#*U 
fi-f3t^AA HDB t. JHMmJ:tflBiHEMft>lfH 

[0 1 2 73 ±34W:02 3*Jj:tfH2 4*>WCli, * 
jfctffc, **^*tf&o*AA,sW^fc**tf^ 
fcOWORHLfc**, H2 5fc. «^*i»4Mft«*A 
o oft*JHIfcI»U;*£fc:-3Vvc, Jf£>-?#AA 0 
(WJIM«IA, fcJMKMtfcJl^hftAAoc 
fctfWflteiR*. -O02 5 fc» «7Ha^ni(cJ: Off 

0. B2 5m ^8J}SftA 0 J:0fcft»««K«# 

[01281 icr> J: 5 IC, m8H^SOfi#3t^^S 
SWHfefc.ko"Cfc, «rsL&jii7jBro»fc&<is>itta 

JBJBTtt. 4^*+*/l*0«9ft*EaM-**£fc:o 



[ 0 1 2 9 3 4fc. ±aL,fcJS7HM0B«BM3 J:t^»8H 

R«fcKBtfti4:tT*6. £<0i:*, %#lttllflt* 
[0 1 30 3 ( I ) 09gBBmafl»l 

act. *m*om9&wmt ixcommm&uz 

■o^Xffltthb* 02 6«i*tf>7o-y7llT'* l 9. -I 

crm2 6iza^x. 2 u£%m^*m^iz$mLx 
mm-mm. 2 2imsm(%?7 4rt2) +t 

[013134*, 2 3(iSfiLA:3em-tS:«^fi-tt 

%mi%mmx\ ±.®itzmmm 1 tsfti82 3 1 
mi<?)<m&22&<ftix%yT4><2£X')fm 
?&ztx\ wsm2ot>mmti. zwmm2 
oiza^x. mtm2 ifrh^mstfttK *«£3i2 2fc 

itf#7r-fA2**LT»M2 3'\fiill5*i4J:'5 

[0 1 321 *l/C» 24A, 24B{4^<l-f<ljE^ 
i«+ B , ncoftm. - B Sr*t h 2 jC^ftttft 

hT'j)0, Lti^2ummtt®Mm3-- 

•yh24A, 2 4 Btt. 0 . &&tl 

idtc, 3tfiiS3R2 0 (3fc7r-fA2. JSflMl2 1 . + 
^S2 2, 3MH2 3Wl*hj&H0»») ^JfA^ni. 

[0 1331 td^)T\ 3t©SSR2 0*«, HlStiO 

1 9iz£*)mtKXoiz, n^Mmmm^muz 

[013414^:. WJ«Lfc» 1 ~JB8 MBBBTJi, 

^(cfcv^r, FWM(cJ:l > i?oxh-^2:jg»tl.^ 
(c, 3K7r-f^2(^MMR«fti:«'f*«*k*«UT 

v^*>\ *^o^tt*Mt <«ptc*7. ftsmmmz 

feftl>H14, B2 4<O0HKia) ^^ttS. i^J: 
[0135] 1«c, H±^3fcjifi^^rAO^, 
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F (367 7^*2) *>*$H^Htififc«*^**R 
tt£;L£>ft. 

[0 1 3 63 zzt\ z(om9mmmmx'it, mxim 

<03BMWMt»a- «y h 2 4 A . 2 4 B £ «i*#i*fis 
2 0 tffA L , £ Oftfsil^ 2 0 OfiSSWttj&W 
fc *4*<%6iMWM«i^ yb24Ai>L<ti24B 
*iHRLT3eea*2 Ofclf A • f£SLT<^ft. £*lfc 
J 9. jE«BrfMWIt»rc*-f» fio. «#tttfc£(* 

[ 0 1 3 7 ] * fc. ftfra*^ 2 0 ft 

mmm*- -y h24Ait<(i24B£ mm ft z. 
tx\ 2 o ^fiim-r 5 i t 

SfWft£fc&<. SPM-GVD&ftfcJ:ft»»#fl: 

[ 0 1 3 8 ] JB9ltfroiBaAttfi^tffflfc 
-a^TRWt*. firaJOME* 1 OGbps, -^y^y^lS 
aiHHLin-iiD. 4 7 0km'. #3l6«MiH*»4)«*ai*<0 
$»& ± 2 dBi: ffiii&t ft i: . 0 1 9 J: 0 . Wm^MD 
allow = ± 1 ps/(nm • km) XMk^M^WSIBmt 2 8 

okmt * o . 2 8 o vmBmmm^^mt t LXii 

±2 8 0ps/nm O^MfttMt^seWr**. *£T, Ml 
tf, fKjMS^ai** { +1200ps/nm <y)i§i^ #ffc»+1000 
ps/nm £ -1000ps/nm <03BHHflM»X- '/ h 2 4 
A, 2 4B^SU^, #8fcS-1000ps/nm Oftft 
mm^-y h 2 4 BfcfcBH+fcJf AWf , 
S5t4# +200ps/nmk & 0 . ft . 

[01393 ( j ) m OgftftnoftiP! 

KoWCSiBJJ-f ftiu H2 7(i-ec07o-yi?ll-ej) , 9. 
£<0H2 7+fc:iJVvC JBBfiWBrtfc|SI-<^RF#{iH- 
&fr£*LT^ftfrt\ **>K»DittS»W4. fflrx&Uc 

m9sjsm®tfcu-cji. iEo^Mftft+B. toft** 
- b * ft 2 s^co^uafiti-x- -y h ifftofm 
ztix^ticrxizfttx. zcomi oms&Brat. I* 

^ii»«0M=5:ftS^a«^^85tfflm^--y h 
2 5 A, 2 5B#WBS$ftT^ft. 
[0 14 03 iiTtt. &ft*Bl. B2<G2«Htf># 
#ftfi§flt#§i- y h 2 5 A , 25B #*ft«X»«Miffl 
;^4><we4MWMtilaiyh2 5A, 2 5B 
4«»^t>*T«l«$*l^3t^lSSIflt3Si^-y h 2 5 

%Gam2o {%7t4*2, wm2i. *t$m 

22, %im2 3Wftl1r(Dm) (C»A3*lftJ:3 



C&oT^ft. 

[01413 zlx, xmrnrnx-it. 3fcifiy*TA 
mmmzm^x , 2 asco^tscfflmsi- -y h 2 5 

A, 2 5B£, KKk. tt^**£***&<tti**ift 

2 0 fc» A t . £ OttfSM 2 0 cofijgtttt, ft 

ftRKK. ffl^^^aHtlx--yh2 5 (H2 7 

3 ««3t»fiWi«»x=. y h 2 5 A 1 mnftft 
fWMI»x- ■/ h 2 5 B fc 4ffl*^*>^ t <0 ) £ . 2 

wmnmmfa&x- y h 2 5 a , 2 5 b <o+*^ss 
s? • ®mixfflsm2oizftA ■ ssu-co*. 

[0 1423 itiC i 0 , «^»«^f 4>o#*q^T 

$>ft^^>. mm&tm*m%tiiy:$<mtix 
^zorkizMmix. m&&2 o<7>ft&M.mmiz 
R~ymmizm®t& z t ft . 4st , ^froi^ 2 0 

ie=sr*M»«rtt*ft»{B». m^mm&m*- 

•yh2 54. 2«B«3BMWMI«a^'yh2 5A. 2 

5 B*)«fra»£a»? ■ ^t, 3teaw2 o(c#a • m. 

t ft i i: iz X *) . 3^JM^ 2 0 fl$HB*W!*cfr»# 
tt«ISlrt ft J: 3 (C*MW* Clt^T^ft. 
[ 0 1 4 3 3 -<DJ: o iz, ft 1 O0g^!8c^#fjrtf £ 

»W--iHWftCfc*<. SPM-GVD»«fcJ:ft» 

5r^it-ftc:i:* { t'^ft. te& s iMitzmiomm 
mx'i*. wmztih%imMM3^vb*2wm 

[01443 i^t'. ft i ommmnmmzmm 
iz^xmmi. ^9mmmmmmtmmz, 2 

8 0tae*fiW)fi-f*^MUIi: UTtt± 2 8 Ops/nrn 

A2, Bl, B2kLT*ft^*l+300ps/nm, +100ps/ 
nm, -300ps/nm, - lOOps/nm^r ft ^tStffl^J-- >y h 

mm ix^ztt&t, m&mmj-- vbtix 

it. B1X3I+B2X1 mmx-Gbitx&M&'p iZ 

=5rft. 

[01453 (K)ftl lUifeJBitoSiBJl 

at. i lxwmt: tr<%^iwiffl** 

iZ-o^xmWt&t. m2 8it*cr>7uv?m. H2 9 
fcJ:Wa3 0li-?-ii-fn-?-Oftll8BWIfeJ:lXft23t« 

mz*t7n-y?mx'$>i. m&u^tskv 
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t>, 3tf£iMm2o*<. mm2i. *ai$S2 2, %m 

2 3 Z%7 7 A a' 2 |c 4 9 RR t XffitfLZ tlX l ^ 
£*>»1 lUmireii, &fi«62 114, #f-**/K*> 

*Bf3t«j^^(caait*«^3iaaj»« (e/oi~ 

E/04) 2 1 at . #*+*;W5tf>«il^3H««2 1 a 

<VK&Wm2 1 bfcfc-efciTRRSfl-CV^. 
[014 73 4fc, gft*82 3J4, i£it«2 1*>&ft7 
r^'2, 4»«H2 2*frL-Cfci8$*VC*fc£Rft3 

• #E"*-ft3fc$Ht*2 3 at , 4W-+*/l*SfcR»t4>*l 

**m«fll*fc:3C8W-6«/«S«5»* (0/E1-0/E4) 

[ 0 1 4 8 3 * IT, *H«fi^flST'{i. >gflHR2 1 W# 
WR/#38tt»2 1 a fc3t^SfldW2 1 b fcaflUfc. * 

fi*«WW#«*A, ~A 4 0«#3KOf-*>*/M5fc. 
S£&RRft. «^«lfi«-IHi««i- x h 2 5 A , 
2 5BjWRR3*VCH&. 

[0 14 9] Witf, 02 8T(4, RJUi Of-*** 
KUtfMKRB 1 <0JK4MWMt»xi >y h 2 5 Atf 1 otf 
WRtt&fu **A, O^*/l4c(4ftjifc*Blc0ft# 
t«ISi-7 h 2 5 Abfr&mB 
-■yh2 5Bfc*«l-fo»Wfe*i., ifcRA 3 <0f-v*/k 
fctt#tt*B 1 <0*4MWI«»3.i -y h 2 5 A** 1 Ofi 
otfifc* B 2 <7)ft#Stfj§fi£& -y h 2 5 B j&t 2 oRtf 
4>ft, jfcHA 4 c7)^^^H:f4^t!*Bl<03Mfflfll 
£.x- . y h 2 5 A*« 1 ofio^MJAB 2 <y)ft#ii*ifi|£ 
y h 2 5 B 3 oRlt 6 tlX V ^ . 

[0 1 503 #f-v*>HCE*S*l*##tt 
ffld^a- >y b 2 5 A , 2 5 B^RBf* , iifl£tf SriMiR 

■rsmfeui. m9 , mi ommmtzx vmwLt:* a 

<3^«a^^R*#ttRP , J(c$r«, t, tfOSrSI^ UT fc 
4v\, 

[0151302 8-CJ4. mmm2 1 mzmmm 

i-. y h2 5*RWfc*£fcovvcRgiUia<, 
#frtifl?&i- y h 2 5 (4,029, 030 *l 
^•fi'pfc:, +«t»2 2 J WWi«2 3fc:RftTt,J:^. 
02 9fc^4o£, +*8&2 2(C##liX«ra§ga--y 
h2 5*tWt**£, +8£$2 2{;:(i, ClO+i^§2 2 
*«»J«t*3ieii«»2 2 a«ig|:, *gRR<tfg4%& 



««*A, -A 4 »fc-»ro«JB«W*3lMMt«2 
2bfc, i^3B>«»2 2btJ:"34«l**lfc4M»*A 

1 ~A 4 <3«^0?-**>U4«cRSfcRR», 
(^t-»Wmm^--yh 25 A, 2 5BSriaatT^I» 
3M«MSSi- 7 h 2 5 1 , 3K#ffcfflHS3Si- y h 2 

£#*ttLTfE&i^&tfJt£##»fc$2 2 c fc*lH 
WZtiX^Z. W3*U:#4HB«2 2b. 3fc#fi 
ffiillgi- y h 2 5 *i J:tf##Rft» 2 2 c (4, %UHf 
»2 2 aORRWBMtT tin. 
[0 1 52 J H3 0(C*tJ:d(C, gil«2 3t 
*4MR*MI»x^y h 2 5 ^ISft^^r, gfi«2 30 
*»««5 2 3 ai #3K/W«iai* 2 3 b t WfiBfc, 3fe 
MWm^v b 2 5*«»{t<9*lTV^. 0, & 
*»K&tf>#iHtA, -A 4 (TiWWi^ ^))M\,Z. 
ii^^Ra^C. «^*0*3MWiflHU^'y h2 5A. 

2 5B3WRa$*iTV^4. 

[ 0 1 5 3 3 Cl^ct 5 « 1 i mm^HRMit- 
■ymz^mt. 3Kea»2o*<sv^fc**ojMr*«^ 

-•yh25A. 2 5B*IMK-ii4:fcJ:"5. ±J*U/S 

si9. mi ommmmmu^m^mmhixh. * 
Lfc*»»*i«»3-= -y htf2nmx'hmariz^x 

[0 1 543 (L)m2Xffe#ne>K91 

<xtc *%Bj^mi 2HN»nij: tro**iwii«*« 

(CQWCR9H-&fc. 03 l(4-e<7)7 , o-y^0, 03 2 
fc«tV03 3\}*ti?tiZ<7)mi$ffiMi3£V&2gM 
m&0k-t7v>y?mX'bZ. *JS % BefeOflr#i:H-«) 

I). 

[0 1 5 53 IfifiLfc* 1 1 HHfflSirCtt. 
3iS^Rai!C, *B^*<03(6irtWI««a=. 7 h 2 5 A , 
2 5B*RflK-4«^fc:ov^TK«Lfc36 t . ^omi2 

{42?S) «Ht-f3b6»fesSr*f-f */l^^-7IWC, SIS 

^maa, m^^^mmm^-- -y h 2 5 a , 25 

BtlHELTV»6. 

[0 1 56 3 HP*>, 03 1~03 3J4, WW, fttt 

®m&3.--v b25 zmm2 1 , *m2 2 , «t 

«2 3 fcRftfcffl** UTfe 0,031 iZHk-t 4 3 
jHi11S2 1 I^HKttfltHan >y h 2 5 *R»t*«^, 

wimitzmmi2 1 ic«(t«^sftS2 1 b<4, 

Wtfrhm>mti&2 let, m£v/ft£SSg|52 l a*> 

<o<7)*«a 3 tA« tmtH/tzmittzx&s.m 

2 1dt» Cix4>03fe#a^gB2 1 c. 21dtc40^ 
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[0 1 57] *LT. 3K£fi<ffc»2 1c. 2 1d£.3fc 
^Sft»2 1 e t Oiat, «iHWi8S^7 h 2 5# 

[0 1 5 8] mill. 03 1TJ4, «*A t tki t<D 
***tV?)V-?£ttft%MB l<03te^iWI«ISa-«y 
h2 5A*«lO«»«kft4>*l, 2fcPU 3 fcA 4 fctftf-v 
*/l^/P-rttt4rt»B 1 <33ftm*i«$a^y h 2 
5Afc#g«B 2 WMffifi£3Si--y b 2 5 Bfctfl 

[015 9] £<0i:S, ^^^JU^Jl-TizEM.^tl 

hmmm^~ -y b 2 5 a , 25b osbjk. 
itzmm&mzu, *9. *iomM(zj:9Hn 

2 o mm.m&i&x'&MfzvmgMimzm^ * 
xm^mft&mtmmmftfflmnizteh ^mm. 

[0 160] 4fc, 03 2£^-t4'3fc:. tMfc»2 2fc 
3BMfta«»x=. v b 2 5 £Rtt4*£. «&2 2 
14, ;^«WII»2 2*«jSti3l£««»2 2aOaa 

, . a 2 ^yp-rt^Ag, a 4 co^-r) fca 
^«rf 436iHia2 2dt. C<W6»)i»2 2 d J: 

<)mzixz&i-**>u?>i'-ymzmmm.w$k, ® 

£Wmffi8®%3-- ■yh25A, 25B SriSH LT 
fc*3BHWi«»3-- v b 2 5 , m®M®%3-- 7 
b 2 5 fc4 D4Ha^S*ifc#***rt^l^7*<0lI 

2 d . ^tscstasa- -y b 2 5 jtasirafta 2 2 
e (4, mm&2 2 avmmzmvx «, ± ^. 

[0161] 033t*-ri:dC 5?fH823 

y b 2 5 *iwts*£, waLfc* 

<m2 3fc*JW-S3fcfl*»2 3att. jfcftAi , A 2 CO 
^*A^A^-ri:|lE*A| , A, efr+^JWA^-T 
blZftm-lft#im23cb. &HA, , A 2 W^-r 
^/A— 7*£ $ <o tegtt* A ! , A 2 <7)fi-*7ftfc#8i 
■f6*^««2 3dfc, &£A 3 . A, 

-7-$r§^t#A 3 , a 4 cnm*mz%m-z>mm 

23ei:£#»t£*VTtv&. 

[ 0 1 6 2 ] -e ix. mm«2 3 c t . %ft«32 3 
d , 2 3 e t nmiz. mmnm^ y b 2 5 &m 

•yb2 5A, 2 5B**|§S$:ft.-a^. 

[0163] Z0)£olZ. % 1 23m.W»ftHMlMt 



3t*^b L-cfsst hm.mms&'fi% 0 miz 

|«|«»3.--yh2 5A I 2 5BSrlSStSCttJ: 

0. ±aLfciB9. miommi&bftmnmimtf 

[0164] Srfc. Jbi* UfcSaBBfflTC'tt. $rWtfh 

KMz^frmm Lt:Kft%mm3-- y b#28$t\ 

fio, 2oco^-v^^-r(c^-(tl»^{cov%Titt 

[0 16 5] (M)$133gftraOill9! 

tOV^Tta^ttSt, 03 4«i^O7*D-y^|l, 03 5 
i34tf03 6ltZii?tiZc?>mi$ffiMi5£V : m2$g8 

Wi7Ft7*«/9mx-hh, ae«<^)flrtkH-<o 
a. 

[ 0 1 6 6 ] m® LfcflS 1 1 , SB 1 2Sdt»JB-Ctt, # 
-yb25A. 25B *Wi.mh$$& 

iz^xmwLtztiK zrt&i 3mmmx'\z. mm 
ik2o*x\ mtfr*^ (*mwmx'\±4j-** 
iv) <DmmznL-mLx. nmrnmsi, m-^to 

mfmm&J--vb25A, 2 5B£ISHLT^!>. 
[0 167] BP*>. 03 4-113 6(4. tK^ 
ftttfltSl^ -y b 2 5 &jMf|^2 1 , +«2 2 . Sfl 
«2 3tift»-«:W**LT*J'5, 034C^-f«t dfc:, 
i*fHS2 1 K3M*ft#s^- y h 2 5 

iMfifli2 1 ttjJt«36#fi<fca2 1 boaatc, 

IWK. «^03te»«WllSJ.- -yh25A, 25B 

mw.ix zzftwtmmz-- -y h 2 5»t^t 

V^6. Witf. 03 4X14. ^tt»B 1 <0*4MWMt» 
a- 7 h 2 5 Ab4ffi&B 2<?)%m&m&^y b 2 

5Bbtfii^me>tiX^&. 

[0168] zcob*. -%ix%s&zti&mmm 

»a- -y h 2 5 A , 2 5 B<7)i5BSc, 

Rttt. ^9, m ommmzxmwiteXitz. 

&***Jls<Qfo®ffitfBMb%hi><0Zb ! 54T>b' 
X7-(=4 0jM^LTtJ:v^L. *fraM^2 0^fijc4 

&mt&mm%<!mmfiiz%& ^immtxhx 

[0 169] tt:, H3 5fc*f J:^:, 4<ttS2 2lC 
3BJ«ffl«»a.-«y h 2 5 *RttS«£. +Jtt^2 2C 
(4, iO«t»tt»2 2**liM-S*«li«2 2a<oaa 

iz. ®%%mw&, i^»»JSi-7 h 2 5 

A. 2 5B£ffcELT&l>ft#{iifflra^---yh2 5A< 
EB$*iTV^. «4MWMI«3.-v h 2 5J43K 
4(6»2 2 a^frSfcSWn h 
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CO 1 7 0] §f>£. 03 6fc**J;3fc:» S«S2 3 
fc^iStfiffi£i--y h 2 5 £f£(t WW 2 3 

fcfcft*#*Hlt*2 3a*>tirafc. ®^=5rSaSt, 
*<0^tStllfflSa->yb2 5A, 2 5 BSriSBLTSr 

[ o 1 7 1 1 £*> j: a t. ss 1 3mmm<7mm.m 

IfMzXtltf. #fi^2 0j^V*fc*5tf>S* s 3r*li^ 
«^*03tiMWI««a- 7 h 2 5 A . 25B £t£g1" 

s i k t j: o . ±a Lfc» 9 . » i o mmmmt mmo 

1 0 1 7 2 ] 4t>. -kJfiLfcSBttBSrcii. #»fc** 
I»*>?tt4v\ 4fc, ±aLfe*l 0~ltSl 3HJfe^flS 

-rd D/d a k *%jM.ixmftmi®&3--v ho 
co 173] (N)&i4mmm<nmw 

fcov>TaWt4k. 03 7«**>7*n«y?ia, 03 8 
(a), (b)liVv^i*oill3BRWfr^7n* 
?H. H3 9ttt^23BMfti'rt"7'ny?H. 04 

o a* 2 sggew: jt *^ ^-xm^a * sh-h?* 
t o 1 7 4 3 ±a»ufc»9-»i 3 m 

%.M®3-->v h24A, 24B, 25, 25A, 25B 
BX'te, *M6»ftH«i=v h25, 25A, 2 5 B g 

mm. msnz^-txd^ mmm*-? 

h25Z®fc?l&mm§®3--vb25A, 2 5B 

comm L<amiz. &mm%mz--'y h 2 5 

A, 2 5BtJ:43(5lWcfc1iffltta63t*«»2 6tft 
C 0 1 7 5 3 k <! •*>"£*. 3fc#flBI«£k LTfcL Cil4 

#tt£:C**-*£ fcT. #ffcffi-100 P s/(nm • km) VJ±ff> 

fttiffifcy r 4 /Wfttl^ii, 7r-f /'CJttcJ: 
4-??L43. 

CO 1 763 i«U14Hti»lll<0J:dfc:, * 

^WSSl-7h2 5A, 2 5B£EDFA*?c7)ftti 

tt^£ffi<t-f£::k 4t*. 03 7mg-ft 



ft&CffifSi- 7 h 2 5 A , 2 5 B«£3tti*SH 2 6 tft 
JnUitf. H38 (a) , (b) iz^-TXdiZ. KfrW. 
ftMo^ y h 2 5 A , 2 5 B^^I^-7- ( j&Hftfflft 
^jl- . y h 2 5 ) tov^-o<0*«IB» 2 6 fctffln 

c 0 1 7 7 3 H3 9{cs-r «t 0 t. %^mm« 
a- 7 h 2 5 a, 25 B<?>rA>-7 (mmm^-- 

7 h 2 5 ) OIJI^ ilJf«W^*^Wfc*««»2 
6 A, 2 6B*fttnl/C*>J:V\ >mm&tfl&<?)fi-X' 
hhb . fiB*HiJfcfc**M^»3Li y h 2 5T05t 

?4< . v^ijcfimSi--/ h 2 5 

tigs 2 6 mmzms. i>t&&u n f » < swts 

trtJftS 1 R4«JC3ti3«M«»xr:«y h 2 5£fl?A 
■f4^fc{MKt4f-«itf4 <5>4V\ 

C 0 1 7 8 3 ZZX\ 03 9 KSrtJ: 3 C. ftftiJtffffi 
|}a-7 h2 5<7)B?m$-2O0^tSHS2 6A, 26B 
•mtf «t 3 4i»Sfc-t* C k K J; 0 . ffS03t«ISlsO 
NF*/Jv& lR+«»At(«0NF*/jNS 
<«I^.I»^k* { T#. fio, 2g05tiitlS2 6A, 2 
6 BT'+#4f Uf#^?l«-f S Z b tfX't S . 

C 0 1 7 9 3 -2k OkifcBBLfcJ: ^ 43B)-«5tffl«Si 
-7b2 5». mit®2 1. 4>«tff2 2tL<«iSft«S 
2 3rt^»A ■ ISSti. M^tf , ac^J: 34««Tlf 
4*»*i*. iS<i«2 1. "4»l8^2 2tL<(±Sffifil2 3 
rt»=, W^^m^--y h 2 5 ^Jf A^SX^- 

iM^2 0 ) fc«tfc«i43IMMBSMllli=. -y h 2 5 Sr 
itjD ixmmtsZ b iz X 0 . -y h 2 

5 S:^fSJ*m 2 0 Kif A • KM? I . 

c 0 1 s 0 3 ms&^nvmshtsxvm 

Shit. HRt, ryy hfflRJ:t:|@6S<t (;<D«fc3K 
7°'jyhS«±tH^§tl^ffiSc0t<^Sr>'N'-y7--vk 

iSSI^^.y 7 --i;$|g(t. <I<7)*IH*fit^--y7— >-'rk 
J*ftt6«jftfcLTfcJ:v\ Witt*. H3 9(c*tfc* 

Ot^rT. i<7)04Ot4oV^. 2 7(i7 ,, J>'ha« 

x\ i<07-yyh«ec2 7±fc. mk2^<r>mm&s2 

6 A, 2 6Bk. 2«S3ffl<93fc*mffi«#3^'yb2 
5 A. 2 5 B*^4l»^t«i«Si- 7 h 2 5k*^ 
SS-MiikCAO. 4Mft*MI^-y^-i*2 8*««jSSf 
ft.TV^|,. 4fe. #3t^fflffHa--y h 2 5 A, 2 5 

Bti. ry y vw&2 7±{ciS(t4>^/h$4^t'y{c 
»IWil«7r-fy< (*7r>f/<2) *Bf«*tf«*ft»t 
Z,ZbizX*)ffi&Z1\X^&. 

co 181 3 z<oxo^mMm^yy- , J2 8m^ 

lZbX\ ^-y 7-- v*fflT3t*l»f «38i- y h 2 5 
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<oa»£ • m&z®%iz'n%i. mmmmm^z 
(o) mi smmmm^mm 

<*fc, *mnmi smmmmt Lxn%ftimmr£ 
iz^xmrntit. 04 m^-corD-y^H, 142 
&xvm4 3it*ti*'ti*comimmt3£v%2mm 

[oi82] z<?>m 1 5mmmx'te. mm% 205- 
mm-hmm®2 1 , ^nm22, §fni2 3^**1-? 

tliz. 04 1 fc^-f J: o =3r3fe^««Ilgi- -y h 3 2 £ 
f*|jiLTVv2,, £Wi#ffiiti!8i--y b3 2{±, 14 

(jmrnrnxuAim, ^ti^m^mmi^B 

4 ) Oft#fiitfffltS^---y h 2 5A~2 5D£. X4 -y 
iM<08l¥&) 2 9A~2 9C^LT^IW^S^ 
^ y h 2 5 A~2 5 Dcoffl-^^Wm ■ SG5»TiM:«ia 

[0 1 8 3 ] *LX. 04 1 tcS^3t*IW)Ml»a-y 

h 3 2 xn. 4mm^mmmm^~ -y h 2 5 a~2 

5D#3liH-ft;i<^U X-f •yf-2 9A~2 9C<Z>^& 

h 2 5 A~2 5 D LTftfii*^ 2 0 fc» A • SB 

[0184] X'f >yf-2 9A~2 9Ci:l/Ctt, 
#*»«IMt«3.- -y h 2 5 A~ 2 5 D r 4 >^X' 

wtti&st mmmmm (wm*4 3 

**4 ?*-C*»^*^**#a&lf#**. ftx 
[0 1853 *LX. Z4 v 1-2 9 A^2 9 COQiim 

m&tLxi*. mmm^^AWimizz^xyt 
zvmmzmommh. mz, nm»t>mvm 

mizXO. XA •yf-2 9A~2 9C^<D^M#LT® 
3 ^rtftftW&m^- -y h- 2 5 a- 2 5 

D*a«-ts«^fc:ov^, x<ommmmmzm4 
[0186] mm^izx 0 mmzwm&ttzitT*? 

*&h1r&<?HZ1}\ H4 2fcflc*-»BH , Ctt* y^fA 
^***«MRK-**^-Ji-7-f^3 0*»4>4HS<i« 
2 1 . 4>tt3S2 2 , «i»2 3K*J»t6«iMWMH8i 
-7h3 2tf)£oW 7f29A~29 CMM«i#*iS 

[ 0 1 8 7 ] 4fc. 04 3lZ7HtmMX'lt. ^ff«S2 

3Wtc #iSft«a2 1 , 4>m»2 2izm&ftmmm 

%j2.-yV32<7i&X4 •yf-2 9A~2 9C^^fflc7) 



lttfttlbtlX^Z. 

[0 188] <£LT, #X^>y^-2 9A~2 9C&SfI 

m 3mt^<nmmmmzx mftixmmm^ 

- y h 3 2 ti>»tS3t^MWI«S^-y h 2 5 A~2 5 

Dmnrtimizmm%tft>. mmws&&& 

3 1 (CJ: 93fcl5SM2 0O{S*8tt£$|£lt\ £Oft 

2 0 am&ffiwmk %&&&£?>%tt%Mm 

H3Liyh2 5A-2 5D&««6U gfH82 3»*> 
0>IW«Hf#fc:J: l 3X>r y^-2 9 A~2 9 C£i£f£U * 
^SWS«Si--y h 2 5 A~2 5 DOffll^;S\ ifejgS 

n^si*^2 ocommmmmb^m^zm 

[0189] ZCOX a t, * 1 5£M0gj|ia3&Mfcfflft 
MtiWf, 3ftraM&2 0fcfcftSi*fMU2 1 , 44K 
»2 2. S^H82 3t, 1fflSMH<^«!ffllfll»x--y 
h25A~25D£, X-f y^-2 9 A— 2 9 CSr^tt 
3l5iMK*MI»i- -y h 2 5 A~2 5 DOffl-£tftfH8SS • 
S35=ri8*18B'C8« LT t X to < Z t Iz X 

z4 y^29A^2 9c£mm-&zbx\ %m 
nm&j.- -y h 2 5 a~2 5 D<o+3&»feas*tt^o 

*4MMMt3Si--x h 2 5 A~2 5D*^S?$il&. 
t:, 04 3 fcSrt J: 3 fc»jS-t* £ t X\ ftftffl$m% 
a-7h2 5A~2 5D^I^. 3KfSi^2 0Og 

•ess. 

[ 0 1 9 0 ] frfc. Jt»LfcStittEW?{i» 3WejM2 

omm-$>m{m2 1 , +«S2 2, s««2 3co-e 

tl-Ptlt. *ft«9lMHfeJ.--y b 3 2 t«»Lfc*^C 
ov^TKBBLfc* 4 , 3t^fittl«Sa-.y h3 2tt, j^fl 
»21, +^12 2, %im2 3C7)ot>C?yJ'-%<th- 

iiznmztix^taf. i&LizttsmtmMtm 

[0191] 

[mm%] timftuz* o iz. *mm*v h 
v-9 (aw»si~5 ) . mmm. (M*i6-i 
o ) , mami i~i 5 ) , immm 
{m.m 6-20) , ttmmmm (ie^«2i~2 

5) , #7r>f A (ff^<«2 6~3 0) fcct^^ yh 
7-^JCfe»t4«^3t*Jai«*i6 («««3 1-3 
5) fciiitf. OTtS^id^SWIWrV^LiPWS*** 
4. 

[0192] (i)%)mz<m^ftmst&ztx'y) 
mx < mt&mmtt z t #x-% &<dx\ ?sv mbMiRK 

( 2 ) *r>7*o»«rt, j>4v^i^,a^^i*it^ 

ttHM&tfmthmislz&^x i> . SS^J; < rjy;\*7 
h {cfi^Srffifff I. £ k #T-3 1> . 

[oi93] ( 3 ) mmmx-<Dtis&tm%®m ( ^-^ 
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[01 i *mK?)&immmb lxok^vyv—? 
^wm^mmm: & . 

[02 ] 4*MI&flllltflM2: ixm*Hm#m. 

[03] W^^lUM^^tt^SrUiBB-ri,^^ 
[04 ] *«W^»l|tai9BJli<0»fr?&»*t6fc*« 

^m^mmm^^-tmx'h & . 

[06 ] *&HJto83HS«Mi: LTtf>3fc*-y 

*>wm*m8L&m*y*i-®x- * £ . 
0t*s>i). 

[08] *«BBO»4lOIWJBi: LT<0»y h7-? 

*)i<r>m j %mm.mm:^tmx'h & . 

[09 ] *%*ja£5£frojRJ: U^t*vh7-^ 

*>vm^mmm$if:tmx'*> i . 

[0103 *%ISOff6Htimj: LTOft*>y h 7- 

[0ii] *mm69gffl&amimttit:*> 
comxhh. 

nmxbh. 

[013] jfifflnmrnmrnt Lxem^w- 
?iztovm^%mmvimi,zi mv&timmi- 

[014] *%$lft7ltM0gfl|fc l/CO#*-y 

^iza^hm^m.^sujmizx mmztuzmfSL* 

[015 3 ^JlOK7gftiBlU: LTOflWfc^jM 

-vtmxhh. 

[ 0 1 6 3 E D F P^vmmWkW&t^ E D F A 4 

m-fyyx'&i. 

[017 3 FWMflIffffl^-hVN>Hi3 < t^^^;H; 



[0183 l^friiffifc? ox b 

tat**'???**. 

[019 3 3fe7r>f^X^ , ?!7-i:S4+«tSiaiii^ 

[0203 FWMm.ttom<nm%tmmm&*7Fti' 
yyx-hh. 

[02 1 3 +**)\mkbti-YXvYb<r)Mtem 

[02 2 3 *mnmmmmi l zm&%wm£ii 

7y?X'hh. 

[02 3 3 *%*nm8mimBb Lxoi/t*-v hv- 
* *)u<m^msmm$*tmx'i> h . 

[02 4 3 *HBB^8HS©KSIi: l/C*Hfc*«y h7- 
[02 5 3 *^^8H^®^fctt^^Sr^(f 

[02 6 ] 9 ggf&BSfc LT<0##ft*lfll# 

H.*rtt7'U'v9mX'foh<, 

[027] *hb^^ i omtaafc ixnytmam 

ttz^ty-zivimx'hh. 

[028] 1 1 masmt txcomtmrn 

[02 9] *mm 1 lfSffi^JBi: LT^TMrtSflT 
*3&oJ6 1 gBMmtyn >y 7 ETC** . 

[03 0] *m<m 1 1 LTOfttfltfifl 
*«^>»2SgB0!S5^7*Q -y 70T&S . 

[03 1 ] *JHBO»l 2£tt#JBJ: LT<0**MWM 

[03 2 ] #S|0J!c7)|j5 1 2%wmt \jx<r>*w®m 

•jt&pm i ^mm^i-yv •y?mx'&& . 
[033] 1 2mmmt txwmmm 
•hi&m 2 ^mmi^-tyn ? rmx-hi . 

[03 4 ] 1 3XflfflfllM: L"CW*5Mft»« 

[03 5] 1 3»®h LTtf>**Hfc»fll 

1 SO50l*jS1-7*n -ytrnx-ht . 

[03 6 ] 1 3HM»®i: Lro*»tt*Ml 

2 ^0y£*rf 7o >y ^ 0T'*l» . 

[03 7 ] #&Bfrom 1 4mw&mt ix^mmim 

1y£*^~?7-ny?mX°hZ>. 
[03 8] (a), (b) lilvf*ii*»igte)SS14SS 

>y^0f*4. 

[03 9 ] *f|B^ 1 4HSfi}g®i: LTW**M5MMI 
^OIS 2 3mm£*i-7n -y J? 0t'ft 6 . 

[04 o ] *mmm 1 4mmmmm2%Bmiz£& 
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[04 2 ] 1 5%ffiBJBJ: LT<03BHiStfl« 

[04 3 ] *#5Jtf>Sl 5 jlJMti LT«Mifl 
2i@fflCTSr S^yn y ? 0T'$> h . 

i i*w&(*&ft&S) 
ib (WL&zmfrm) 
3 

4 ^f|®S& 

4 a 3fc7-r/^ <i!fcR#Sf#K) 
4b MMBm 

4 c ttfflff 

5 HftSSl-g- ( FWM ) WERtf- H 

6 £tt£H 

7 &ifcR« 

I 0 ( Si+IB^f- A/3t* -v h 7 - ? ) 

I I mm 

12 4v?4v*m (ftflms) 



13 n>k*m% 

14 smut 

2 0 ftSffll 

21 mmm 
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